In this chapter we study the distance spectral radius of graphs. In section 2, of this chapter we give a special type of operation on a class of simple graphs in order to increase its distance spectral radius.
Introduction
The distance between two vertices u, v ∈ V is denoted by d uv and is defined as the length of a shortest path between u and v in G. The distance matrix of G 
6.2 Operating a graph to increase the distance spectral radius
Here we give a graph transformation which will increase the distance spectral radius for a special class of simple graphs. and
Proof. We label the vertices of G k,l , G ′ as in Figure 6 .1. We partition
When we pass from G k,l to G ′ , the distances within A ∪ {k + 2} ∪ {k + 3} ∪ B and within C are unchanged; the distances between A and C, {k+3} and C are increased by 1; the distances between {k+2} and C is decreased by 1; the distances between B and C is increased by 1.
If the distance matrices are partitioned according to A, {k+2}, {k+3}, B and C, then their difference is
where e i = (1, . . . , 1) t |i| and i = A, B, C.
By (6.1.1), we have
Since ρ 1 > 0, therefore by (6.2.5), we have
Using (6.2.6) in (6.2.1) we get
6.3 On the distance spectral radius of tree like graphs Definition 6.3.1. Let T be a tree on vertices 1, . . . , n and G be any graph of order m. Then T G is the graph obtained by taking n copies of G, and if {i, j} ∈ E(T ), then every vertex in the i th copy of G is made adjacent to its corresponding vertex in the j th copy of G.
Observe that the order of T G is nm, and when G = K 1 , we have that
We call the tree T the parent of T G .
Example 6.3.2. Here we consider T = P 3 , the path on 3 vertices and G = C 3 , the cycle on 3 vertices. The graph P
is shown in Figure 6 .2. Figure 6 .2: The graph P
Let T G be the class containing all T G , where T is a tree of order n and G is a graph The graphs P G n , S G n ∈ T G , are called a G-comb and a G-bell, respectively [ see Figure 6 .3]. By length, centre and end vertex of a G-comb we mean the length, centre and end vertex of its underlying parent path, respectively. Section 6.3
On the distance spectral radius of tree like graphs Definition 6.3.3. A graph G is said to be obtained from a graph H by attaching a graph K to a vertex subset V 1 of V (H), if G − V 1 has a component K. 
The transformation
Here we give a graph transformation in the form of lemmas which will be useful to derive our main results.
Lemma 6.3.4. If G i is the graph obtained form P G 0 k by attaching a graph G * to a subset of the vertex set of the i th copy of
Proof. Let the vertices of G ⌊ k 2 ⌋ be labeled as in Figure 6 .4. Suppose k is even 
, then by (6.3.1) we get,
Then using (6.1.1) we get,
Similarly we get,
where d ≤ i ≤ 2d + 1, and 1 ≤ j ≤ m.
Again by (6.1.1), when 2 ≤ i ≤ d, we have
We now prove that X w
, for 1 ≤ i ≤ d, and 1 ≤ j ≤ m, by induction on i.
Therefore, X w 1
have the same sign as
. Hence by (6.3.4),
. Similarly we can prove X w
, where 2 ≤ j ≤ m.
For i ≥ 2, by induction hypothesis we have,
, for 0 ≤ k ≤ i − 1, and 1 ≤ j ≤ m.
Therefore,
Thus by (6.3.5) and induction hypothesis, we have
Similarly we can prove that
for 1 ≤ i ≤ d, and 2 ≤ j ≤ m. Therefore we have,
and (6.3.2) holds, i.e. ρ 2 > ρ 1 .
Let Y be a Perron vector of D(G ⌊ k 2 ⌋−1 ). Then we must have v∈
⇒ ρ 1 > ρ 2 , a contradiction to (6.3.2).
Let G ⌊ 
